In vitro comparison of the effect of heparin, enoxaparin and fondaparinux on tests of coagulation.
Low-molecular weight heparin (LMWH) is increasingly used in place of unfractionated heparin (UFH) in patients with unstable angina, and phase II clinical trials using fondaparinux for this indication are underway. Because unstable angina patients often require urgent percutaneous coronary interventions (PCI) or aortocoronary bypass surgery, a point-of-care test is needed to monitor the anticoagulant effect of these agents. The activated clotting time (ACT) and activated partial thromboplastin time (aPTT) are the tests most often used to monitor heparin. The purpose of this in vitro study was to determine whether the ACT or the aPTT can be used to monitor the anticoagulant effect of low-molecular weight heparin and fondaparinux. The ACT and aPTT were measured after heparin, enoxaparin or fondaparinux was added to the blood of healthy volunteers, in doses with equivalent inhibitory activity against activated factor X (factor Xa). To mimic the clinical scenario where an unstable angina patient, who has already received enoxaparin, is urgently taken for PCI or bypass surgery, the ACT was determined after heparin was added to blood containing clinically relevant doses of enoxaparin. We determined that enoxaparin produced significantly less prolongation of both the ACT and the aPTT than heparin, whereas fondaparinux had no effect on either of these tests. Addition of enoxaparin to heparin-containing plasma did not prolong the ACT beyond that produced by heparin alone. The ACT and aPTT therefore cannot be used to monitor low-molecular weight heparin or fondaparinux, highlighting the need for a point-of-care anti-factor Xa assay.